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ndustry of Western Canada 

A Quarter of a Century of Service and Growth 
is the record of the Manitoba Bridge and Iron 
Works, Limited. Development from a small begin- 
ning twenty-five years ago is shown better by these 
views of its plants and warehouses than by words. 
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Tin Manitoba Rolling Mills I'i \m \\ Selkirk 

v 25,000 Ton* per annum ol New Billet Basi Open I 
Products include Merchant Bars, Forging Bar . < oncrete Reinforcing- 
Plain and Deformed, Manufai ti 



In thi- v-v-w i spa< i it is impossible to 
give in \ il a picture oi our many 
activities, but the followii if 

carefully studied, will >rd the re; d< r 
many surprise i »n< en ing the quality, 
lume and variel j oJ - »ur prodtn tnd 

many of building and manu- 

facturing in which we are ei fed 
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Announcement 



Tin- Company, owned and controlled by W estera < 'anadian capital, has been 
i n l; its patrons of the West foi :» quarter of a century. Commencing 
twenty -five years apo with a foundry, forge, machine and boiler shop, its progress 
throughout the years lias been practically uninterrupted and al this tiim* addi 
tional buildings and departments, comprising bridui 1 ami stniciuial, frog and 
switch, galvanizing, tank, boll and rivet manufacturing all combine to make i1 
the mosl comprehensive industry of its kind west oi Toronto 

Such growth in a few years, despite the post war depression, was onlj made 
ssible by the production of first-class goods and the rendering of such service 
our new patrons as has made them permanent customers. 

Our iiitnv.sis :iit so iiit<T\VM\cn vmiIi the welfare of the whole West that we 
i$< be able to advise the trade with respect to the best engineering practice in 

'll lines, and to this end maintain a corps of engineering specialists well versed 

in the different branches. 

Branch offices are maintained at Regina and Caluary for the convenience oi 
our many frienda 

\s larjid storks of various grades o! steel are stored at our Winnipeg yards 
immediate Qe*<l> c;m In- satisfied at once. 

With such a range of manufacturing coupled with capable engineering direction 
- Feel that weare well justified in seeking youi business, and invite your inquiries 
id problems, all »>f which will l>«- promptly and carefully treated 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



STRUCTURAL STEEL 

The steel used in structures i> in the form oi single sections or in con bination 
of two i n more sect ions 

Tl,, g ,, aj be 111 &nj of the following Bha] es square and round bare 

.- bare, plato hi eta, angles, [-beams, EJ-sections, iees and *■ Flaf 

than six or seven inches w ide are termed plati 9. 
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No. 4 Mt tl racSect I W« iftl 

Structural shapec \n rolled to ■ minimum sectional uid the method 

up mm ih«* area and weight* is shown in the cuts The hatched porl 

resents the minimum section, the blank port ion the added area* lr 
i hannels and beams, the enlargement of 'li«- section adds an equal amount *<» the 
thickness of the weh and width ol Bangei In the i ise oi angles :m»l /«••* the 
effect is !«> iiHitasr -licliiK tin- Iriiuih oi the l«*trs 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



The Bethlehem Steel < Company aim roll ff-beams in larger weights than she 
in all sizes up to I L-inch \ 287.5 lbs. per fool but Hi.*.- are only for special con- 
ditions. Ii is usual however, where an extra heavy column is required to use 
ope «>f the standard weights and bring ii up to the required area b] using 
1 1\ el ted cover plates. 

Bethlehem Beams and Girders These differ from manufacturers' standard 

ctioofl rolled bv other manufacturer. The beams have heavier flanges and 

lighter wel The girdera are the strongest sections rolled, for their depth, but 

arc uneconomical where there La room for a deepei section. Tables showing 

properties and loading are given in the Bethlehem Hand! k. 

Angles, Tees and Zees Angles arc ram.-l m atocl mi all sizes from ' _-in.li 
square up to 8-inch square and in all thicknesses from ' £-inch up in L-inchboth 
in equal and une<|u:d h-trs 

I p t" 3-inch angles, the thickness varies by I Hi-inrhes. and weights an- 
earned up to : - inch thick I >ver 3-inch to ."i-mcli, ilu.kursM- .,.,• m.m ' , m-l. 
to 'j-inrh, \ ; ,r\ ing by ^-inches. 

From 6- inch to B-inch, the thickness starts at %-inch and varies by * a-inchea 
up t(» J^-inch, The above variations are those usually carried in stock. 

I ees and zees are* used , t n\\ to a Limited extent for special purposes and a few 
of the commoner sizes onl) are carried in stock. 

Notes about Structural Sections — 

Flanges oi l".tli standard l-heams and channel* have a uniform elope ol L6-2 I 
equivalent to 2 inches per fool 

For [-beams and channels, the enlargement of the section adds a proportional 
amount to the thickness of the web and the width of the flange Ml othei 
dimensions remain unchanged. 

For angles, the enlargement of the section (by separating the rolls; slightly 
increases the length of the legt 

I-beams and channels should be ordered to weights given in the tables \n\ 
weights ordered other than those shown will be furnished and charged foi al the 
t higher weight. 

\nulcs an- mill d only to the variation in thickness and weight given in the table 

In ordering, designate ,-irh.T the weight or thickm bs wanted, but not both, 

Ul structural sections have an allowable variation of J 1 /, eithei was from 
I he Dominal weight of the section. 

\ll structural sections will be cut to lengths, the extreme variation not ed- 

ing $£-inch, unless otherwise arranged. 
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DIMENSIONS WEIGHTS AND ELEMENTS OF 
STRUCTURAL BEAMS 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



DIMENSIONS, WEIGHTS AND ELEMENTS OF 

STRUCTURAL BEAMS 
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DIMENSIONS WEIGHTS ELEMENTS AND 

SAFE LOADS OF 

H- AND I-BEAM COLUMNS 

S«»»e Lo.«d» in Thouundt c» Pound* 
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DIMENSIONS, WEIGHTS AND ELEMENTS OF 

STRUCTURAL CHANNELS 
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DIMENSIONS. WEIGHTS AND ELEMENTS OF 

EQUAL ANGLES 
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DIMENSIONS, WEIGHTS AND ELEMENTS OF 
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RECTANGULAR UNIVERSAL PLATES Carbon Steel 

UNIVERSAL MILL PLATES, ONE-FOURTH INCH AND OVER, 

EXTREME SIZES 
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RECTANGULAR AND CIRCULAR PLATES Carbon Steel 
SHEARED PLATES, THREE-SIXTEENTH INCH, EXTREME SIZES 
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RECTANGULAR AND CIRCULAR PLATES Carbon Ste« I 

SHEARED PLATES. ONE-FOURTH INCH AND OVER. 

EXTREME SIZES 
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WEIGHTS OF FLAT ROLLED STEEL 
POUNDS PER LINEAL FOOT 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 

WEIGHTS OF FLAT ROLLED STEEL 

POUNDS PER LINEAL FOOT 
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WEIGHTS OF FLAT ROLLED STEEL 

POUNDS PER LINEAL FOOT 
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Manitoba 
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MERCHANT BARS 

A\.- own an. I operate a1 Selkirk, Manitoba, o m Steel Plant comprised <>t a 
open hearth furnace of twenty tons capacity per li«*ai mi tons daih an. I 
three rolling mills, a 9-inch, a 12-inch ami a 16-inch. 

1 he furnace is of the basic type as in this kind it is possible to produce steel ol 
uonn quality from a wider ranee ol raw material I uel oil as used to g tte 
the high temperaturea m nary For melting and refinin 

Ml the rolling nulls are of the & Igian type, driven by electric motors ol 600. 

• •" :*im I MM) h.p. capacity. 

The refined molten steel 
'""in the open hearth fin> 
n&ce ia poured into inf 

h ingot being marked 
with n- i espective heal 
number. < Kir laboratory 
makes a careful analysis ol 
each heal and this informa- 
tion is recorded in the i >ffi< i 
future referi Tf 

corda n ill therefore show 
in a moment the physical 
properties oi all of t I . . - steel 
which we have on band 

ay time and from ili, 

■ dra* those suitable to 
custom* i 'a specifications as 
orders are received. 

If suitable qualities a 
nol available from ■ 
i he furnace is tted on 

the grade requir <.- 

le completion ol the 
orders as required. 

Wi are able to auppl 

el to am .,i the standard 

Specifications and over 

I" riod of have enjoy- 

• 'I the confident ir 

customers s ho all bj is 
to the uniformit) ana wort 
abilit) of the bars which 

supply 
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SQUARE AND ROUND BARS 
WEIGHTS AND AREAS 
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FLOORS AND FLOOR LOADS 

Kinds of Loads. Two kinds of loads aie carried by structure Live loads 

consist "i the weight ol machinery, merchandise, persona or other moving objects, 

hi.- or other handling dei ices and their loads, the support ol which is the 

purpose ol thi structure] including also wind stresses Dead loads consist ol the 

tual weight of the structure itsell with the walls Boors, partitions roots and 
all other permanent construction and fixtures. Thi I trees the structure 

at all times and i1 must, therefore, be proportioned to sustain them at all tin 
nrithoul reduction Thi live loads ma} be taken at their full values or reduced in 
accordance with the probabilities tla.-it the structure ;a- s :t whole "i its principal 
members "ill not be subject at ;ill times '«> the Full theoretical live loadii 

Dead Loads, iln- permanent load should l»<- calculated from known \m 
]><■> unit aterial composing floors, partitions walls, or other permanent 

construction. rhi ireighi «»| for the steel frame itaelf should be checked 

n determined and then the sis* Ld jus ted if neces 

Live Loads. Live loads vary with the charactei ol the structures. In build- 
uniform loads p iuare foot oi floor area, concentrated loads 
■ h as hi - • s, w hich may be applied at anj point of the Boor, and uniform 
ds per lineal foot ol beams or gird 'I be I- '.-"I which produces the maximum 
ending moment or reaction i> to !><' used in proportioning section] The floor 
• in between beams must of course i< ifficienl strength u\ 

i d load to ' be beam. 

In cities the minimum live bads to be used on tin various ds A buildii 
■ i bj public and are given on page 31 foi the principal citi 

ted St cordance with the most recent buildii which i 

intended to coi eneral condition* d do not include machinery or othi 

II sui h i oncentratjona, li ai nutum, %k n< ratoi 
printing pn u on floors, special provision should l>< made foi them in tl 
flo< Flat roo buildings which ma) \n kiaiied with people, should 
1m imi as flooi I thi same uniform li ids used as given in the 
hotels "i assembly 

Reduced Live Loads. I looi beams in buildings should Im- computed to 
" "<"" b) flooi the full live and dead loads It is not probable tl«;<i all the 

II In fulh li II timi ml. there/on 

,|,,n "' thi f| "I in ill. computations ol culuira lions ■ 



BEARING PLATES 
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EXPLANATION OF 

TABLES OF SAFE LOADS 

The following tables give the greatest Bafe load uniformly diatributed o 
the entire length which the Bteel shapes us.-d ;is lu-ums will carry. 

Tlicsr l.. ; ,ds mdude the weighl of the beam, which must be deducted to obtain 

tin- iu-l lna«l. 

i be loads riven are based on a Bber stress ol 16.000 pounds i ,t smiare inch, 
and are entirely reliable for ordinary conditions where loads are quiescent as 

in DUlldingS. ' 

For fluctuating loads causing vibration, especially if the beams are lone as 
compared to their depth, the tabular loads anoutdl be reduced one-fifth; for rapidh 
moving bads, ... where loads aresuddenly applied with slight impact, the tabular 
loads should be reduced one-third 

Ii is aseurced that the beams are stiffened sidewayB to prevent buckling in 
T"— " flange, otherwise tabular load must be reduced as foHoS* 

I iihraciil l.t'ii(.'lli 
"i Beam 



Proportion to 

be used 



flange width Pull tabular load 
|ange width 91 ' , tabular load 

s l ' , tabula] load 



I : nbr;iivd l.nigth 
ill Beam 



Proportion to 
In- used 



72'.; tabular load 15 X flange width 



30Xflange width 63', tubular load 
35xfiange width 53' , tabularload 
WXflange width ir, tabularload 



20Xflange width 
25 ■ flange width 

I'- imam r,p, leflection ^ii^vmi. The allowable deflection for plastered 
;: . .j-. ,,,-.,, >,,:„, rhe deflection will be reduced in flie mJSSSi 

loading w^Zo™* ** d dtii < Cti0nS 0i beama ^er varmus systems ol 
W-total load, I length ol beam M-masdmum bending moment 




?afe load tabular load. 
M al center ! j \\ I 
1 > eflection aa in tables 






Safe load - I > tabular load. 

M M \\\ 
Deflection =.S tabulai deflection, 




Qoooann 



Safe load ' , tabular load 

M= ' ,\\l 
Deflection - _M tabulai deflection 





Safe bad = ', tabular load 
M at point ol support =\\ . 
Deflection =3.2 tabular deflect 




i s afr load 
M 



tabular load x ! 

Sab 
Wab 
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*■ z , 

tbular luad x JL 
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M between loads ■ \ ■ w 
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BEAMS 

ALLOWABLE UNIFORM LOAD IN THOUSANDS OF POUNDS 
Maximum I lending Stn 16,000 Pounds km r Square Inch 
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STANDARD BEAM CONNECTIONS 



27- INCH 




2 Lngles 4" s I" x '.." \ l'-8H 
Weighl 16 lbs 

21- and 20-INCH 



" 




2 Angles I" x 4" x V x r-_»'_," 
Weighs 25 lbs 

12-INCH 




2 Angles »' x r x *,%" \ o'-s'/' 
Weighl IS lbs. 

7-, 6- and 5-INCH 





■2 Angles i ■' k I " x K" * I '-5 J 
Weight :jo ll.s. 

18- and 15-INCH 




2 Angles i" i r \ V « O'-llH" 
Weighl 20 lbs. 

10-, 9- and 8-INCH 




2 Angles 6" x4"x x o'-5 
Weight L3 lbs 



4- and 3-Inch 



A 



m 



*-K± 




* 



2 Angles 6 I \ V \ O'-S" 2 Angles 8" x 4" x H" x 0'-2" 
Weigh* 7 lbs. Weighl .-.n,,. 

Rivets and bolts ! j diameter. 

UhuIms .m.,,, :ir , for ^-.nH, -I,,,,, rivets and angle connections: about 
20 pci ant should l,c iiiMtui for hVkl rivets or bolts. 
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LIMITING VALUES OF CONNECTIONS 

FOR UNIFORMLY LOADED BEAMS 



i lit in 



w eight in 
in [fa per 

iihIii- 10 



Strength 
lion w nil 



of 

4 



i ing 

in i 



enxtii 

1 . .,r 

Shi >;> H Conni n tnglea 

■ tl Id 

Rivets 



igle Shi 

in II • 



Mini- 
mum 
Spai 

111- III! Ill 



in 



-'I 

18 



inn 
79 9 

si I 

65 l 

7"i 



53.040 
53.040 
35,360 
35,360 
35,360 



[Q 9 

17 5 
22 

17 
15 



1 
6 
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5 











54 7 


34.500 




;,360 


13 7 




15 


si 3 




12 I"" 


i,360 


16 ii 


W 




12 9 


30,760 




5,360 


10 2 


JL 


I-' 


55 




:?i.siiii 


26,520 


Ml s 






31 8 


19.665 




26,520 


■1 8 




10 


in 




12,400 


17.680 


M 6 






25 l 


• 




17,680 


7 1 
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5 




12,400 


17,680 


7 i 






21 8 


21,760 




17,680 


S 7 




8 




H),575 




17 680 


-' 






IS 1 


20,250 




17,680 


1 




7 


15 3 


9.415 




8,840 


6 




6 


12 S 


8,665 




8,840 


i 5 




5 


in 


, 915 




8,840 


:i J 




J 


7 7 


7. 1 25 




8,840 






3 


5 7 


6.375 




8,840 


1 i 


A 



t=web thickness, For bearing ii beams frame o] poaite, to develop gtta 

(if connection angles. 

ALLOWABLE UNIT STRESSES IN POUNDS PER SQUARE INCH: 

Single Shear 
Shop rivets— 12,000 l leld rivet 10,0 



Bearing 

Shop rivet* 25,000 i Leld riveta 20,000 



>« 
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BEAM SEPARATORS 
Beam separators may !"• cael iron separators, pipe separators, or sometimes 

>»»■«■] rhannrU 

Pipe separators air nsnl in many casi-s -aumu in rheir convenience of adjuet- 
iia-ni to any necessary size. Channels are limited in use, owing to the facl thai 
they are obtainable only in exart inch sizes. Specifications Foi caal iron Beparato 
are given in i In- table belo 
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No. 12 i pound Beam 

lh < '■■'•< Iron Scparutoi 
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BEAM AND PLATE AND ANGLE GIRDERS 
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FOUNDATIONS 

Foundation Loads. Kontiujp *imuM I..- m. -Ics^h,-,! i|, a t thi loads tl 
sustain per unit ol urea shall be aa neari) uniform ■ >- possible and the d< id loa<fs 
earned bj the footings should include the actual weight ol the Biiperstructun 

d Foundations down to the bottom oi the Footing, Tto load should be 

uned to (.'• the same as the live bad in the bweel ties ilumns oa in the 

rootmfv under walla The area of the footing is determined bj dividing th< 
load bj the unit resistance of the soil From the thus 

other footings oJ the building are proportioned according to the rati* their 

respective dead loads only. In no case should the load pei - ju 
"'V portion oi an) footing due to the combined dead, live and wind loa I 
the safe sustaining power ol the soil upon which thi 

Bearing Power of Soils. The bearing power ol - soil dep upon T li-- 

character ol the soil, its fieedom from water, and it* lateral suppoi The d 
ward pressure ol the buj rounding soil prevents lateral dispta emenl ol the matoi ial 
under the foundation and adds materially to <lx bearing power ol - >ua 

I !»'- :ill-.v\:il.li- pi.--,,,, given in the taU- l«-l<»u um\ U- .wed |»- 

judgment in determining on a safe load for .. foundation Howevt 
foundations should be buill without making careful soundin 

"i I incapable of supporting the required loads maj have ippoitin m 
increased l b) increasing the depth of the foundation; 2 !■■ di Lining th« 

impacting the soil; I bj adding a la \. i i I sand 01 p 
grillages to increase th< b< aring area; 6 bj driving piles through I 
or far enough into il to suppoi I the loads- 

When foundations are placed on sand la it is usualh onl) neces- 

ry to dig b trench and stall the foundation below froel [f the soil is Bonn h b 
yielding or il thi load ia heavy, the foundation should I uTied to i gi 
depth, --I the footing should be made wider than fi ei depth 

rhe placing ol three or four reinforcing roda continuous around wall 
advantageous as ii prevents ili<- common cracking in foundation walla dm to 
unequal settlement caused l>\ tin- fan thai soil is nol uniform in an} an 



Allowable Foundation Pressures. [Tie following unit preae 
tiona have been proposed bj Schneider in Structural Design ol Building 

M \\I\M \| I 01 M»\ll"\ I'll S81 Rl 




Alluvial Soils 

Soil r\:,\ 

I »■ - ii r i ..! j cla3 and di j Band mixed with clay 

I h j sand and drj daj 

Hard elaj and firm dos ind 

1 inn. coai ill and gravel 

Rock 
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STEEL COLUMNS 

Form and Size of Section, [mportanl a* it ma] be to bave 'i" meta 
the column section distributed i as possible from the neutral axis, thai is 

large a radius ol (o ration ae possible lein 1 ation 

d simplicity in * - »» ■ ? i < na an greater weight, The eooDomical oolumn 
i- not thai which affords the least weight of metaJ in the ah tut thai 

w hull, with a r. abli radiuj <•! gyration pnn idea Ihe l« as1 a*cidb< 01 membj 
shs details with the minimum amount of rivetii Modern pi 

therefore, eliminates earlier forns ol construction which represented the mini- 
mum amount ^ »<•' the maximum radius ol gyration, such, ople, 
as i hi- i-iklnnui composed of thrw I beams or < i i I beam and two channels placed 
.ill ith the I - in or the flanges out. The Z-bar column l» Fallen 

i number of patented s. The column i should 

pei mil n ad} mu- :iu* I uinirrs thereto and so 
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STEEL COLUMN DETAILS 

Steel columns arc usually made bag enough to extend '"<» atonic jn hci^ln m 

one section. \i all joints splice plates should be provided connecting the two 

tiona The joints are faced and a good bearing insured, only sufficient splice 

ing used to take care of the bending momenl at the point and to hold the parts 

in position. 
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CAST IRON COLUMNS 
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CAST IRON COLUMN DETAILS 

In the usual Forms of connection of girders and beams to cast nun columns, the 
beam rests on the bracket-shelf, as shown in Mo. lt> below, and is bolted to the 
Lug through the web Connections Bhould be designed with a bracked directly 
below the web of :i single l>eam l or below both wel»s mi a double l'»';ni'. The 
bracket-shelf should be given a slope of I g-inch to tin- fool away from the column 
ao thai the load cannot be applied al the edge of the shelf when the beam Lb 
deflected under its toad. 
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STANDARD PIPE COLUMNS 

i"i e colun re frequently ui xl for light lo 
■I Ihfi o prohabilit ) ol aide thrusl I he i 

ia'b '"' ll " !i with i croaa projection which fit* ii I he 
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TRUSSES 

Roof Trusses \ ioof truss is a frame work designed to support the roof cover- 
ing over large spans, avoiding the use of interior columns, Tney form a structure 
of compression and tension members and produce vertical reactions under vertical 
loads; the total load of the roof, thai is, the weight of the truss, purlins, roof 
covering, ceiling, and ..fu-n also the snow and wind load, is usually considered a 
uniformly distributed load, equally divided between the two supports and pro- 
ducing equal and vertical '-rid reactions. 

The purlins usually rest on the upper chord of the truss, transmitting to the 
latte. the load ol the roof covering, the wind and snm\ load, that of the jack ratter 
and thm nun, and are often so ananged as to carry the dead load directly to the 
trues joints or panel points to avoid transverse stn » & The distance between two 
consecutive joints of the top chi.nl is the panel length, the distance between two 

adjacent trusses the lm\ length. 

i he transverse strength of the sheathing or ol the corrugated iron used for the 
rooj covering general!) determines the spaces between the jack rafters oi the 
I iirlinv These purhns <.r raftej e are small steel shai es, such as U-ams, channels 
and angles, or wooden beams, il the roof is not ol fireproof construction. 

Th< design and selection ol the covering depends on local conditions as to snow 
load, wind load, etc. 

Forms oi trusses in common use, with rigid bearing supports, are shown by 
No. 19 on page 70. A large number oi different styles of trusses are used, the 
character ol the building deciding the correct style ol truss. The diagram shown 
on page 70 will serve to illustrate the trusses in mosl general use in building 
construction. 

Snow Loads Snow load varies according to location and slope of rocf. Qp 
sinj.es ot jii ,|, ^rees, the anofl load should be taken around 25 pounds pes squs 
loot ol horizontal rool area, reducing by one pound per degree of slope up to 45 
degrees, where no snow load need be considered. Regard should al.so he -men to 
tne i osubuity ol paitial snow load with local concentration. 

Wind Loads Wind loads also vary with local conditions and with the slope of 
the roof. When not fixed by building by-laws, they are usuallj taken cting 
honzontaUy at o pounds per s M .,are foot on vertical buj eatly-exposed 

structures and 30 pounds on less-exposed structures. On inclined surl onh 

!, ;V ll S^nPMM}" ?' Tl >*' wind pressure need be considered. The following 

table Rives the noimd wind pressure on sloping roufs (,..•;, horizontal , ress uv 
dU pounds per square foot. 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 7! 



DETAILS FOR PUNCHING AND RIVETTING 

Pimenaion.s in Inches 

CONVENTIONAL SIGNS FOR RIVETTING 
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WEB RIVETTING 
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CLEARANCE FOR COVER PLATE RIVETTING 
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RIVETS 

RIVET LENGTHS AND APPROXIMATE WEIGHTS 
PER HUNDRED FOR VARIOUS GRIPS 

W rights tiiven arc for rivets More driving 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



RIVETS 

RIVET LENGTHS AND APPROXIMATE WEIGHTS 
PER HUNDRED FOR VARIOUS GRIPS 

Weights given are for rivets before drivinj 
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THE 



RIVETS 

SHEARING AND BEARING VALUES 
s-INCH RIVETS Area .1104 Square Inch 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



TH 



BOLTS AND SCREWS 

The illustration behra Bhowe the more common types oi bolta and screws in 
general use It should prove useful] as discussion often arises concerning the 
differences I »-\ ween cerl sin I ypea. 
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7- THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



BOLTS WITH SQUARE HEADS AND NUTS 

WEIGHT IN POUNDS PER 100 BOLTS 
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SQUARE NUTS AND BOLT HEADS 

WEIGHTS IN POUNDS FOR ONE HEAD AND ONE NUT 
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THE MANITOBA BRIDGE AND IRON WORKS. LIMITED 






BOLTS WITH HEXAGONAL HEADS AND NUTS 
WEIGHT IN POUNDS PER 1Q0 BOLTS 
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HEXAGONAL NUTS AND BOLT HEADS 

W(l i IN POUMCW rOR ONC HIAO AND ONI NOT 
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THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



DROP-FORGED STEEL STANDARD TURNBUCKLES 




No. 22 Stun I r I I in nUirUc 




Th» Be l urnbucklefi are droj>-forged from the bar, are free from welds and seams, 
thus making them absolutely reliable and giving a tensile strength ol 60,000 pounds 
pei square inch. 
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) .:< • men can be supplied bul an nol led in slock, i n ibu with 

length Im'Iui-ch Ih:i-i- pan also \h furnighed 



SQUARE WROUGHT WASHERS 
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1 ' ic galvanized. 
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SQUARE PLATE WASHERS 
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CUT, PRESSED OR PLATE WASHERS 
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CAST IRON WASHERS 

We can supply on short notice standard cast washers in the sizes tabulated 
below Pressed washers, are referred to on page 81. * tap washers, aa shown bj 
Nu. 24 below, and easl iron separators, for use in timber bridge construction 
are obtainable in all sixes and patterns 



i 



L 




? 

i 
I 
I 



C JL t 




^tanoard cup 
ioi lbs each 



No. 23 - ir>d \\ < ' ■■• ' \\ isher, 



No. 24 ( last ftOD < "ui Wa*her 



Dimensions \\i> Weights of Standard Cast Washers 
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rhe letters V B, C, D refer to illustration No. 23 above. 







SASH WEIGHTS 



Our facilities for manufacturing sasfa weights 
--in- exceptional and we sell large numbers of 
them in \\ innipeg and thioughoul \\ estern 

Send list ol sizes wanted and we will quote 
you prio 



No. 25 \t I eft I i-i Iron Sash Weights 



t w 













M THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



TIMBER COLUMNS 

Tlir safe load tables «»f wooden columns which foUow, based upon the working 
unit stresses adopted by the American Railway Engineering Association, rive 
the allowable direct compressive bads for square and round columns. 

The safe loads ol rectangular columns may be found from tli«- safe loads of 
square columns by dired proportion oi areas, using the safe bad unit stress ol 
i In- square column whose side i^ equal to t he leasl aide of the rectangular section. 

Tin* following table uivrs the Bafe bad mi pounds per square inch of sectional 

area for tatlOS «>t 

e ffective length of column in in ches 
<1 least side or diameter, in inches 

ranging between limits <-i LS ami 30. 



I\it Working Stresses in Porxns pes Square Inch 
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SQUARE TIMBER COLUMNS 
SAFE LOADS IN THOUSANDS OF POUNDS 
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RECTANGULAR TIMBER BEAMS 

ONE INCH THICK 
MAXIMUM SAFE LOADS AND LIMITING SPANS 



Species ol Timber 


Depth of Beam! Inchi - 
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1.8 

2 1 


4 
587 
373 
3 ii 
I 9 
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560 
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14 16 18 20 22 
2053 23472640 29333227 
L307 i 19316801867 2053 

12 8 1 1 6 16 4 is 2 20 

16 7 19 21 4 23 x _>c. 2 
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S*3-" Spruce 
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c - « M Douglas Fir 
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MAXIMUM SPANS IN FEET 
For Deflections - 1 360 Span 





Depth of Besm 1 Inches 
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COEFFICIENT OF DEFLECTION FOR PERMANENT LOADS 
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RECTANGULAR TIMBER BEAMS DOUGLAS FIR 

ONE INCH THICK 
ALLOWABLE UNIFORM LOAD IN POUNDS 

IVIIIIII I JIH ■ 
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RECTANGULAR TIMBER BEAMS SPRUCE 

ONE INCH THICK 
ALLOWABLE UNIFORM LOAD *N POUNDS 

\l ' *H» 1", Hi. if | I 
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JOIST HANGERS 

The old in. Hi. ..I of framing by mortis** :ni«i tenon is obsolete The use «>i jois! 
hangers reduces joist-shrinkage ,( » a minimum, Building construction experte 
find thai aL headers six feel long or over should be carried on joist hangi w hile 
all framing in warehoiu -"l orst-claae buildings should be done |.\ means ol 
means <>i joisl hangers. 





No. 26 I luptoi I" 



No. 27 I >ui [ei J I II i- 



Specifications for Di h i \ Joisi Hangers 
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WALL HANGERS 
I 
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WELDED HANGERS 
l he welded at) le ol hanger combines strength and durability writh economj in 

3t, 










^ 



L_JL 




ft .!'7sV~"* m 




No. 3C — I ind ird W< Ided Han*ei 



Welded hangers are n ade in all siz< a to suit dimei siona ol timber and thick- 
,,, geee ol n aterial necessary for re [Hired loads 



STIRRUPS 

Stirrups can be made up verj quickly in our forge shop and ordcre foi anj 
number of any size can be executed promptly; we carrj a lar« oi » 

iron, Hats and rounds from which these stirrups are madi Sometimes holes 
foi lag Bcrewa 01 wire spikes for spiking Btirrupa to the timbers are wanted, i nless 
thei wia specified in the orda we will alwaj 9 ship stirrups withoul holes 






^ 



/&?#> <&***. 



X 

\ 



s. 






No. 31 Doul k 31 

Double Btirrupe are used when two beams or joists are to be framed to 01 
pirdei or beam; single stirrups are required when ow joist or 
l„.:.ii. is to !"• framed tool carried bv a girder or beam, ft lien ordejing stu 
always state the width and depth oJ the carrying girder as well as the joist 
beanis i" be carried; also state whethei single or double stirrufw wanted. 

It t iron is oot given we will furnish the proper size For the timbers specini 

Stirrupc usuallj made of flat bar iron as shown but n 

round iron, which would kx somewhat leas expensive but 1 ■ desirable. 
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POST CAPS 



\i ill.- pn-si'nt time, there arc- a number of different types of post cape in general 
use, the best-known and most popular I win* the Duplex, illustrated herewith' 
we >t'll other *t vies, how- 



ever, ;is requested, c Or- 
dinary sizes can be ship- 
ped from stock promptly. 

I hi <it the Duplex 

is made in three or more 
i ueces ol mild steel. I i ■ 
t tost cape up to 12-inch. 
1 _i -m c (i steel i- used and 
h r hi i construe! 

inch plates and 
'•< i: ing bi acketfl are pr i- 
vided. I he w< igh! of 
the girder is carried on 
th< shoulder lormcil mi 
I he post. I he h»i \ y 
bolts underneath the 

brack* 
I he outei edge of t he 
and transmit ' he 
I. »ad direct l\ to the pi 
Vhe outer bolt is direct N 
underneath the bearing 

-I. w bile the tm 

bolt is close up against 

The post cap 

kstened to the post by 

- rews forming .1 

igid construction 

and virtual!) making a 

continuous posl The 




No. 32 I wo w -. Cap 



1 ">»3 be used for ,ua post by cutting the bearing braaketa in the 

' ;,n,i notching the post to form s shoulder for the bearing bracket H« 
on wcoun ..1 their ample construction are readilj made up to any desired 
del ad we ill 1 fen ol the stock - 

N " :i - TV, ;"; ,M ^ theatandard two-way cap while So 38 shows a two-wav 
pof p with bent-in side plates to accomodate a 10-inch girder with a m % m 




With 

No. 33 I : 

1 1231 u-irn-h pnt below, roll . two-* itfa 

1,1 ^dii • »wo , .. four, and on. ■ ml; tl 

lu styles are ill lowing 1 
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34 represents a Four-way post cap '«» ca ir KKinch girders on a 

[Ox LO-inch post, ^different style of four-way cap is seen in iliue 







No. 14 




No. 35 

indicating a cap b i wtj two 14-inch girde i d two IQ-incl !0- 

inch i 




No. 36 = •'■• w 

The one-waj cap is shown by No 80 e t illu ne 12-inch 

on a IJ-mrlt (•«■ 
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MISCELLANEOUS POST CAPS 

M n> ill' I I ■ ilifl 
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JOIST ANCHORS AND BEAM TIES 

Several stvlee of joial anchors and dogs, beam anchors 1 and Liee are illurtral 

herewith, ne can supply any style desired in these lines. 





No. 41 u roughl Iron Joist Anchor « it li 1 ; >und l ace I 







2^ ~ JC^ 1. 




No. 42 -^ Joisl ' with Pin 



No. 43 ^ roughl [ron Jots) Anchor irith Pin 



o o 



No. 44 Wrought Iron Joisl Anchor 
with SpW End 



L 



O 



12 



L 



U 



n 



irs 



No. 45 -Wrought Iron Joisl Anchor 

n itli I'm. 



No. 41 shows a joisl anchor lor use on eithri Mdcor top of joist. Xos. 42 and 
ened k side, and Noa 14 and 15 fastened to top of jo'St 



if 



T 



No. 46 Wrought It- ; I tog 

The wrought iron dog shown above ia used For connecting joists oi 



^ 



'/• s 



s s s s 



— • 




1> 



No. 47 Wrought Iron Tfe 



r\ 



No. 48 -\\ r. .lifcr h i tron I'm tnefaof 

The tie and anehm ill mm rated nU.vc are For use with [-beams 

\\ hen ordering give dimi and number and size of holes wanted. 

inity orders \\dl gladlj be submitted. 
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FIRE ESCAPES 
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sH&fAsV^?. 




W&/&& 



No 51 j.. . « 

>i» tjs fur tin- i\< I- Foutid oo p&ge 102. 



THE MANITOBA BRIDGE AND IRON WORKS. LIMITED 



CHUTE FIRE ESCAPES 
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FIRE ESCAPE SPECIFICATIONS 




No. 54 Showing l nd 
\ H w oi Bflklct »«i\ 



i 



STANDARD STYLE 
Balcony 

Steel angle frame-work; flat steel strap floor, ri vetted. 

Brackets 
Steel angles and bolts through wall. 

Ladders 
Side bars, ll> * r, h-inrh stn-1; rungs, H inch square 

bars. 






w W 

No. 55 Detail ■■< Standard Tread 
Treads 

Made of \M x I i-incfa bars. The advantage of these treads is that no snow or 
ice will lodge in them; thus they are non-elip. This is the only type of tread now 
approved by by-laws for outside fire escapes 



CHUTE STYLE 
Chute 

Galvanized iron construction; 20-gauge 

Brackets 
Flat bars, 3x \ it-inch; $£-ineh bolts through walls. 

Chute Beading 

l-inch gas pipe with galvanised iron rolled over 
and soldered. 




No. 56 Sort ' tout 

I it p 

\ll lire escapes are assembled and properh fitted in our shops before ship 
ment, and mistakes are not often made through any fault oi ours. Workmanship 
first-clasc 
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SPIRAL STAIRS 

\\ i ■ ■ . . is limit' «l ;nitl it \< i<» have n communication 

n two or moreflcx spiral stairs, made of pipe and 

The illustration op the l< 
depicts one tyjn 

The widl h ol I bi an i»« 

made anyvi here from 36 Lnchi 
7-' inches, w bile the spiral be 

ml lei I band. 

i uidingfl * • : a 1 1 b< provided any- 
■•. bi n but, in tin*- t \ pe ol stai 

e usually limited in site to two 
In or in verj 

lull 

I li. ■ , nl it, | f po8< 

in nil ought ii 

pipe, Fitted with floor 
bottom and ball cap at 

I Hi in- i«l Oitfl 

I mi t C wit' 

Mini osl in 

il, latti ng much bin! 

|l fnt di 

i intion ol li lied I 
iund - 

li. allowing infoi tnn I ion 
should be given wni 

\ fotal hi mln ol a 

It I )i di- 

. -I ft litii*-! 

flu 

Wbetl 

ho* fai *l« 
top landin 

I ) \\ i-lili hi dis 

\N hit hi 

I 

■ 
ifS without W r 

h will 
urn 

■ 







1 






Mm SS 



■ 



■ 
l«-f . 



I MANITOBA BRIOGC ANO I MOM WORKS LlMiTCO 



IRON CRESTINGS 



1 * - - 









• J* 41. 



t» 



■ 



• 



- 



106 



THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



PIPE RAILINGS 

We make up pipe railings o1 all sizes for concrete stairs, area railings, etc, 

Thcsr arc hi!.- 1 up complete before shipping. 




_^ 



No. 63 Pipe Railing Equipped nritli Mall I iitnm- 



\\<- use ball fitting En making up railings! the different angles ol fitting 
illustrated above Our large variety of patterns enables us to furnish railings 
fully ntted-up, thai will cover all requirements and specifications 



SAFETY TREADS 

Lead-filled safety treads for use on concrete - d be supplied to customs 's 

isurements. These treads are highly durable and afford - seure fo iting in 
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No. 64 Safet) fn 



No. 65 pty Tn \h Nosing 



I 'Ih-v maj be had in depl bs as indicated in the accompanying dia» 

plain ..I u nh noginj 
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JAIL EQUIPMENT 

We will lie pleased tu enter into e< .n espumlenee with tewns, vilkiL'S 01! muni 

cipal ..Hicrs interested in jail and cell fittings 




No. 67 Steel Lattice Jail Celli 

\t nvi is shown a block of four steel lattice cells with corridor. These cells 
usuall} made of l ' i \ ' {inch or I ' > \ /,, inch steel baa's, with spaces about i 

square, securely riveted wth heavj rivets at all intersections The frames 
are formed of 1^x194 x .;, inch steel angles Roof can be lattice work same as 
r>nt, anil sides oi solid steel plate- Can be made with steel plate Boor it deei) 

to attach to cement oj wood Boor. Partitions between cells are usually i t steel 
plate lattice work facing corridor. Doors are fitted with improved locks, which 
afford ample security. Ml parts are fitted together complete at works before 
shipment and marked bo thai any ordinary mechanic can se1 up the cells without 
trouble 

We can furnish single cells < i blocks ol two, four, six oreighl cells, with or with- 
out corridor The lattice Jail cell is the best medium priced cell made ami has 
given satisfaction wherever installed. 

I ach cell can be provided with swinging 
j steel bunk as shown herewith, and odorless 
night soil bucket. \\ hen ordering lattice 
bunk, Btate size wanted. 




No. 68 

rifcrintr ; '•■>■] Bunk 




On the follow ine page*, i! ; and < ptions of types of jail doon and 

_ lards nil] i * found 'I l ■ ■ ■ icted as pan of the 

equipment for (he jail cells shown al ow 
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l hi illustrations on this page dura jail doors ol steel bar, lattice steel and Bta I 
plate construct* n the styles of doors generally used for entrance to cell-room or 
jail building. They run be constructed nea^ ieror lighter as occasion demands 




No. 69 



' 



■ 



^rrn 




^L. 







No. 70 




3 






= ■ 




No. 71 



No. 72 



No. 73 



No. 69, above, illustrates a steel bar jail door with round steel vertical bars 
i inch diameter; horizontal bars J \ ,',-nn-li; frame, 2 x I i-inch; steel; • utaid 

-vv steel angle; forced hinges; oeavj lode. This style ol dooi can be made 
to tn an j size «>i "jx-ning. 

Theheavj lattice steel door, No 70, has steel bars l ! ■ x ,'. -m. h; open spa 
aboul I] i inches s |uare; 2x2x ■ , incli unulr steel frames int.. which lattice is 
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-,\. | ed lm ■ ->< « I am or \ rid loi rigle 

fnu I, uAuallj wider and beavia t I * : * t i Frame t<> lattice work «'i dot 

\ (l w 71 7 I 73 are type* of heav) §tee\ jail <Imu'* cnada i<> in anj 

'Miit I suaJh made ol ,;. -inch or 'i inch steel plate tecu i 

(•inch anjcli fi ame, extra hea* \ I l«el 

»und, lly widci and b< I ban frann 

- .!. » nli lion I how n a! Ko 78, 

:UU d« 
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No 74 



No 76 
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WINDOW 
GUARDS 

Steel window guards ran 

be supplied to suit indi- 
vidual requirements. 

In the illustration here- 
with, No. 77. a guard is 
shown constructed of I- 

inch vertical round Wars 

with 2 x ' {-inch horizontal 
bara. 

< live width and height 
of opening when ordering. 



No. 77 \t Right 
Steel ^ i"ii< wGu 




STEEL DOORS 
AND FIRE SHUTTERS 

• 

Steel doors and fire shutters can 
i -<• made up to anj size and in any 
3l le. \ll work is securelj rii ■ 
and well finished. 

\<>. 76 represents a si urdy and 
serviceable type of steel door. 

\\ hen ordering or asking for 
pi ic< s, give all dimensions and 
i hickness ol plates also state if lock- 
ing bars are w anted, 



No. 76 \r ] eel D Ol 
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AREA GRATINGS 

\\ <■ ore able to supply any me of any style of area grating on short notice m b 
large assortment of Bate, rounds and angles are carried in stock for this work. 



■ 



mini 






No. 78 Standard \ I ating 
Oui andard side-walk area grating illustrated above, is made up ol steel 

-j|i ■ !r ;iIim- I ' . \ I ' ■> \ I li n \ rl r« I :il COmeTS] 1 ' » \ ' |-llirli ll;it bfUTfl Oil «''l- 

ed al I V£-incb centers with cast iron separators on ^-inch round iron rods or 
boll Two of these rods are furnished \\ hen crating \> three feel or less in width, 

i when ovei threefeel wide, three or n ire used. Weight per squ 

fool outjto ou1 measurements, 1 1 Ibrs. 

When ordering standard area grating, give length and width overall, allows 
2-inch bearing on all sides; specify whether or nol angle* f ran n is desired. 




No. 79— -Area .g 

A* illtu I bj N" ! It i> ip ol wrought 

■ .. -I to frami stiffening rod ir> er. 

In writing for pria - ai d diacoun uses requin 
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SIDEWALK DOORS 

Our standard sidewalk door is strongly made and will carrj anj load likely to 
be placed on it. It is made ol solid steel plates in ann!<* frames with locking 
attachment. 




No. 8C — -Standard Si*W:ilk Door 



Sizes'oul to oul of openings should be specified in orders or requests for estimal 
also wlirilirr doors are to be in one or two pieces <>r leaves 



SIDEWALK LIGHTS 

Space under a building and adjacent side walk may l»e made useful i.y means 
sidewalk Lights, as sho* o in the illustration below. 




No. 81 Showing the i m »1 Sidewali \.\aUta 

The lights are carried on wrought steel framework and imbedded In cement, 
watertight. \ bearing oJ about two inches <>n the building side and ol ahoiit tin* 
same ares on the wall Bide should be provided: I M-anim >lmuld !><• J 1 , m.-lics l>elow 
finish level. 
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STANDARD WATER STORAGE TANKS 

Our rtandunl water Btoragc tanks are tested to [00 pounds hydrostatic 
pressure ami ur«- mm ran teed for a working pressure not exceeding 65 pounds i 
- |uare men. ' ' 




No. 82 Si m i ird H ttei 3l • i ,k. 

ii' ads are dished to a radius equal to the diameter of the shell; 20-.., u>86-in 

rzv t^'c:t::i^r iU: ■"-■ '• , - 1 - 

J"tr',: ;:;;::' •;•,■,, bor **»« * <*»" 

standard openings as shown show included For lancer oi smaller 

openings or for openings located different!} than shown, prices Si be quoted 
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EXTRA HEAVY WATER STORAGE TANKS 

Oiu extra heavy water storage tanks an- tested to ISO pounds hydrostatic 
pressure, and are guaranteed foi a working pressure nol exceeding 100 pounds per 
square inch. 




No. 82 Extra Havj Water .^t,, mire Tank 



I lc:i<l> :■ i • - ili>ln-«l In 



o a radius equal to the diameter ol the shell; 24-in diameter 
t .-inks are welded throughout ; 30-in, and 36-in. diameter tanks have longitudinal 
and girth seams rn etted, and hnuLv v\ <*]<!.•. I: 12 in. and 18 in diameter tanki 
rivetted throughout. Lanke can be furnished with manhole oi handhole if 
required. Coib for hoi watei tank-, see page tl6 

Six standard openings as shown above are included. Foi largei or smallei 
openings or for openings located differently than shown, pric< s wifl be furnished 
on requeel . 

M \m fai ii reus' Standard Spei ih< itions 
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Larger sizes ilmn those listed above, Quoted upon application. \\<- Livr.. well 
equipped galvanizing department. Prices tot galvanized tanks f|unr<*<l upon 
application. 
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STEAM COILS 

The illustration below shows the arrangement of horizontal steam coils in 
standard or extra hea\ \ water Moi-upr tan] 




No. 84 Steam Coil Arrangement 



Lisi Prices 01 Horizoxtai Steam Coils, Hun in Tanks, 
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Priceeon brut, coppei tod spiral coils 1..1 tanks* ted on application. 



Our Tank Catalogue 



which treats in a more detailed manner, of thie 
branch <.i our activities, will be gladly s»upp- 
'"•'I on request. \ post-card directed tur 
Winnipeg office will bring one ol these >ks 
to you immediate] 
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HYDRO PNEUMATIC PRESSURE TANKS 

Our hydro pneumatii pressure tank* aie tested to 125 poundi hyi itic 
preasun , and art d teed for a working preaauie nc cling 7.". poundf 

e ini li 




No. S5 ill r 

Hi m li li- d to .i radiu the d hi II ; _m u (0-in« 

in Wiiuii'i.i i- welded throughout 12 and 18 in d 

ankc ic ri etted I hroughoul Ml I i imisl 

in shell for 1 J^- in. pipe, 2!^-in. openings in Shetland 2 

head for watei g fitting that tank i i used eithi rtically or I <n- 

tallj . I .;.' [ghi d n ith n inbi • !< i 

I -i larser oi smsllei opei for opening? located diffi rentl] than 

prices uill be furnished on request 



M \\t l \i n W I S i tNDARD I.i-i 

II 'NTAI OR VerTICAI 



BiM 


n 


Mitterinl 


Vppi ' ■Mil- 






















1 »l . Ill 


1 

1 • 


ii 


' 


1 


Ill 1 

1 . 


U 




I ft 




id 


II. 






24 


. 




|. HI 




SI 20 00 


-'i 




A 










IIS 00 




10 


A 


1 4 










204 00 


i.. 






« 








I 


172 00 




s 




. 


1 ■ 






212 00 


to 


in 




£ 


ft 


.*,, 


-. 


244 00 




•- 




X 








206 00 




^ 


.'« 


X 


.'. 




■» • 


256 00 




10 


A 










295 00 


S6 




A 








ii 


330 00 


1 


Ik 




A 


\ 


| 


10 


3S0 00 




* 


1 1 




ISO 


IU 


366 00 




lo 


> 4 




: 


i *i :. 




42S 00 


i- 


!J 






HI 


IV 


4S0 00 


U 


1 I 


'* 






1.--. 


IM 


646 00 


IS 




; 


^ 


A 






490 00 


«> 


1 \ 






11* 




620 00 




|Q 


. 






1 2 00 




690 00 






: 




1 






S36 00 






A 


18* 




966 00 



othei i li:n -• list U d m' 



Ils THE MANITOBA BRIDGE AND IRON WORKS, LIMITED 



COMPRESSED AIR TANKS 




These compressed air tanks are 
adapted to public or private gara 

use. 

All compi essed air tanks nxanu- 
facl ured by us, comply w m ii i In- < Cana- 
dian Inter provincial Regulations 1 01 
the construction and installation oi 
tanks Mini receptacles for compressed 
ail and other gases 

I designs have been approved ami 
registered by 'In* Provinces of British 
( 'olumbia, Uberta, Saskatchewan, 
Manitoba ami ' total io. 

I .inks IN-in. to 24-in. in diameter 
air fitted with two 2] j x 3J 2-inch 

handholes in the* shell. Tanks 24-in. to 

16-in. in diameter have t wo I x 6-inch 
handholes. I anks over 3&-in. dia- 
meter are provided with a man hole* 

11 \ IS inches 

\"ii In order to facilitate the 
delivery of tanks ova 24-in. diameter, 
buyer should Furnish a sketch Bhowing 
position and uses of inlel ami outlel 
If these sizes an- qo1 known, buyei 

should state for what purpose 'he tank 

is t«> tie Used, ami the si/e of c«.iii- 
1 I essor. 
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TRUCK TANKS 

Steel tanks Foi gasoline and oil delivery trucks, supplied in capacities up to 
one thousand Imperial gallons, in us main compartments as desired, 
Tank* have k-ifili- i-l.x.- r,. |»ir\nM surging * 'an room al bat k and also racks 





:i] side it specified, I auks t',n- lord trucks can be supplied with two compart- 
ments and can room, with capacity 260 Imperial gallons rhese tanks can b 
made eithei rivetted 01 welded, and are tested and guaranteed gasoline tigh 
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TRUCK BODIES 
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SPRINKLER SYSTEM STORAGE TANKS 

Oui tanks for sprinkler system storage are buill to Western Canada Fire 
t'nderwriters specifications, and aie inspect «•< I during n instruct ion l»y tin* \\ estern 
( anada Fire Undent ritere, 




i 



No. 90 Sprinkler S3 item S I «4 

The table below gives BpecificationE foi standard pressure tanks foi sprinkle) 
stems. Ml capacities for l'ti<k»riuif<*i specifications are ' .S. gallons, All 

diameters are inside shell, Flange quality stamped Bteel is the mateiial used, 
rth seams single rivet ted; longitudinal seams triple-rivetted with bu1 t-straps 

inside and out . 




No. 91 Detail oi Sprinklei l ink 

SpECIFIl kTXOKS FOR STANDARD SPRINKLER SYSTEM PrESSTHU PaNK S 
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■* 
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ia " 


IK 10 




22 1 ■ i 


25 








L- Length Overall S«Lei - Radiu Dub of Head-Dia rank 

(in. saddle ia required under each sheet of shell, consisting of casl iron Formed 
saddles resting on compound steel beam, varying in size according (<• spans, 
arate price will be given on these on information as bo Bpans required 
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STEEL TANKS AND TOWERS 

We ran furnish water supply tanks and towers <>i any beighl or capacity for 
municipalities, railways or corporations; also steel towers for supporting wooden 
tanks, though we do nol manufacture woodrn ianl 




No. 92 -A rteel tank and tower amgned and erected bj the 
Manitoba Bruise ami Inns Works, Limited. 

We will design tanks and towers and <s\vo estimates of coel without charge to 
prospective buy«I When writing Bend all particulars covering height ol tower 

and capacity of lank. 
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MUNICIPAL WATER TOWERS AND STAND-PIPES 
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STEEL STORAGE TANKS 

l Btoi lu en the lab §1 di relopmi rk, 

being the reaull ol twent) five i in ri,. 

the Large** produce! I in W - ida i to till i 

toraei i requirement bethei itaodard ■ 

pi ompt and i ffici< nl 

\\ .- pi oduce rteel sto bei hoi i 

i ithi i welded <>» i ivetted, Ml weldii i lecti 

n. 




No 95 II 



I \\, 



I he Must rati* m on the op p ted 

tbove ire ihownhoi ka wi illv welil *. I 

'\ i • : 1 1 j k can I"- imi nished with dn iaion i 
tinenl 

Ml Mm storage ide « i 

bod] pin ' 

\\ a can supply in all n 

dual requu i 
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STEEL 
SMOKE-STACKS 

I Ik It'll! 
nil 

W"hi ii. i 

all 
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WHEEL GUARDS 

W hi - 1 Ruard tsed I a tran 

to dri and to mr< I ind oth i building w tu n 

'I hcsc guardc if. heai ilj - onsti u< ted I in tl 

I he j are • !< -I to prote< I bi 







No. 97 \\ r . Ilrr ai \\jjj 

W e have in stock pattei ns I ■ ■ . I paa rnd o 

sequent] trda ■ 

\\ . i an also suppl) -'•• i ms . 

ill- ..mi t| 

Vn i >h li whet hi I 

.«n in >n. 
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FURNACE GRATES 

Many styles of furnace grates are now in use. Several varieties ' rated on 

this ana the following page, The number ol patterns For furnace jrrates which we 
have on hand i-naMo? uy to offer a considerable selection ol casl mgs. 




No. 98 -< in iilai i Irati 



IK* illustration above de] a circular style • in three sectio 

grs 'i be furnished in - to suit the customer's requirements 



This 




Wood q« <Zo^^- 




WoOO Qft COAL 




r py >,»a/i Some. Co. 



No. 93 T ! Furn itr* 



In addition to the circular grate! many styles of rectangular sectional unites 
used 
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A Qumbei ol additional varieties of funu in n in the d< 

beli md p I - n be made to mil anj h p 

i 
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SEWER CASTINGS 




r - 

- 



- 







Qs= 



■ 



-.P:\-\- >. . 
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• . - . - - - • 



MUNICIPAL STANDARD 

MANHOLE FRAME 

AND COVER 

The municipal standard 
manhole frame as illustrated 
ai i be lefl is especially adapt- 
ed Foi city anil tow D US< 

I ins type i manhole 
Frame can be supplied with 
solid cover as well as with 
grate cove] show n in No, mm . 

< >ur range of patterns 
enables Lie fco i ffei numer- 
oua other tvpes of manhole 
rrames, while \w ran supply 
standards to suil the custom* 
er's indh idual requirements, 
I urther information will be 
furnished on request. 



MANHOLE MUD 
BASKETS 

I he mud I taskel show d 
tn ted into * be manhole in 
No. km can be supplied 
complete w ith brackets. 



No. 101 li 1 .hi Munioipal 

er M ftnhole I runt 1 It 

1 1 1 * ■ i, i .! I rari h'l \l ud 

Iiu«kel 



CURB GRATINGS 
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No. 102 
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I Li and fa 
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MANHOLE OR 

CATCH-BASIN 

STEP5 



I hi uroughl 
iron steps illus- 

I I I M I I 'J III 

Hl- 

holes or i atch- 
basini Th< 

nw n in No, 101 

abovi ed i r > 

I? . 

funiiflhcd .iu | 

quest. 
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MANHOLE COVERS AND FRAMES 

* Mil puifM tianholt cover* and I iclude 'I 

«tn » of W n ( anada, bj tb Vlanitob iTeli phon-i - . Winnip . it 

I l< * f i ir Si stem, •■'-• 
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Sp i i.il ur-tighl ' ovi - with 



\\ r make :ill kii 

Ul\ ill 111 i)if of *.| . ■ ill. 









CATCH- BASIN HOODS 




No 106 I 

! i mltml i 

U Inn il pin I w ill i 
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CATCH-BASIN COVERS AND FRAMES 

I ovens and ti;iiM«s for cuu-h-iiasina from LO-incb *«• 36-inch diameter and ia 
ln; t \ \ or light pattern, either solid or perforated, neeonlinu; to purpose intended, 

can readily be Supplied, 




No. 106 * •-' Iron i atrh-IJanii « uvei mid I i u 



• 



When heav} trucking m .- . v Lake place over ■ catch-basin, ni.i-1 plate eovi 
ma) be supplied to hi casl iron frames; these coveu are lighter and strong 
than the cul iron variety, and will not crack undei load 

Coal-Hole Rings and Covers The larger suefl of catch basin covers, urith 
' be addition t.i an inside locking device, are used ai coal-hole covi 



CLEAN-OUT DOORS 

iron clean-oul dooi Foi general use can be supplied by u- In thi 





No 107 ' ! ' No. 108 Ht Ibi II. ■ i oq| 

I ) K)l II ih i«. 

■Jlu I l.rreuiil,. hiriKcnl i»r unhinged, aitb circular or n 

\hV When writing foi price*, slate size < 
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FUEL CHUTES 

1 1 fuel ' -li 

flush and | ting tj pes; the i huti 

SQUARE FLUSH TYPE 

Our Standard All Steel Design II, 
el doors with I" devii 

the chut( ilifchlj durable and i 
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Majestic Design 
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Gibboney Design 




The ( iibboney Square Self-Locking Chute at een in No. 
S\ 111 is deservedly popular. It 

has :> t langed door which fita 
■ n ei the rim oi I rame "Hiking it 
I »n!h wind and water proof. 

i be cast frame and door, com- 
bined with n sturdy steel body 
make the ( iibbone strong, 
reliable chute winch will stand 
while I he b uilding lasts. 

[deal for receiving coal, wood 
or vegetables, and suitable for 
any style of building. 

The door closes Bush with the 
building and can be opened only 
frnin the insidi 



No. 111 CA1 Left ■ Gib 

I -I- I < l.lll!- 





M U>I IN i in 


Following Si7i 




So. 


< Opening, In. 




E>eptb Chute, In. 


\\ eight, Lb 


4 
5 


18 x 18 

l 8 ■• '_' 1 


24 
30 


70 

105 



Also made in sixes'to bui1 individual requirement* 



ROUND PROJECTING TYPE 

Gibboney Design The Round <«il> 
bone) * Ihute hae pracl icallj the same fe*- 
tinvs ;1 s tin* m | iiare type I» is self-lock- 
ing and can be opened only from thi 

ide. I If frame and door are cast 
w bile ' he body is <«t !■> steel. 

The dooi is made wil h a Range which 
fits over run Line, making it wind and 
watei proof. 

The chute is neal in appearance and 
d be used in reside) • blocks, 

chun be* snd other public buildings, 



No. 112 Vt »■ Gibbon** Round 1 <.. i I but*. 
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1 Opening, In 



is diam. 
is di 
24 diam 



Depth Chute, In. 




\\ i ight, l 
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AIM. Iliu-lr ItJ SI/< ,, IlM l,vidual r.- (UinMlii-lils. 
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ROUND SIDEWALK TYPE 



Our Standard Dctign 
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PACKING HOUSE EQUIPMENT 

We manufacture a ti&ried range of equipment Foi use in abattoirs, cold storage 
plants, etc. In the design and construction of our products <>f this nature, every 
attention is given to assuring economical production in the packing indust ry The 
following pages show some of the lines in which we specialize, but l»\* im means 
indicate tne limil of our ability; we can supply any requirement of this nature. 



BEEF HOISTS 

\\r tini supply both single and double bee! hoists to suii ili«- requirements ol 
any meal packer- The hoisl shown on this page is a double hoist, equipped with 
heavy-rimmed Friction wheels, accurately machined and balanced The paper 
friction is constructed with a casl iron sleeve and held firmly by bolts through 
i be pap i and Ranges. 




No. 114— Bed Hoi 

The Frames aro ol a heavj Banged ribbed const] iirn.ui and are made from high- 
grade casl iron, same as i> used for machine castings They are machined on the 
bottom "i the frame and the bearings are babbitted with high grade babbit in 
perfed ali(gnmen1 with the lower surface so thai in erecting these frames on 
overhead timber or steel beams it is m>i iir<vssar\ t,. use liners under frames 
to line than wi( h other shafts. 

The weight levers are forged from high-grade steel. The sliding boxes on the 
ction wheel shall are designed so that there will always be a square contact 
"n the papa friction by the Frict ion wheels 

The brakes are adjust:.!.!.- s<> that the brake block can be sel > ■|u:u. I\ an. I m 
feci alignment .... the Face of the friction wheel. The tie rods are mad 
heavy steel. The line shaft carrying papei Friction is not furnished unless speci- 
fied in ordei . 

In ordering state whether Bingle or double hoist is desired 
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TRACK HANGERS 
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PRITCH PLATES 
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MEAT TROLLEYS 

We can supply the most modern and improved designs ol trolleys foi packing- 
houses :i ii< l markets. The wheels are machined in the groove and run on cold 
rolled steel pins, w hich makes them very easy to operate. 





u 



No. 119 Standard Meal TroUeva 



In the illustration above, \ represents ;i hind-quarter beef trolley) B, a double- 
hook sheep trollevj and C, a Fore-quarter beef trolley. A tin ation smoke- 
house trolley is shown by l>, while E shows b hog trolley with m< ilncl. 
Other styles ma] be had to suil individual requin 



CAR AND MEAT HOOKS 



n 






n 



D 



V 



No. 120 I ppM Of \l. ' II •.-■!.- 



Above are shown some ol the types < ( t hooks made for packing-house u 
Single and double ear hooks are shown by A and J); C represents a shorter car 
hook, while B shows :< meat hook. These hooks ean be furnished black or tinned. 
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PACKING-HOUSE TRUCKS 

\\V can supply b variety od styles oi meal trucks for packing-house use, which 
will provi well adapted to the style of work done I >\ packers 




No. 123 Sanitary M< tl i 

\ populiu model is shown by Xo 123 above Thebod) is made of No. 14 steel 
with all sean - welded which makes il to clean It \> made u] complete and 

then galvanized bo thai all crevices are rilled and the bod) is protected by the 
heavies! possible coal Well-rounded corners insure thi I possible sanita- 

tion The reinforced i is constructed by bending the sheet over and under, 
forming a beading which le perfect 1) smooth and free from crevices. \!l wheels 
are accurately fitted to the proper size and with a smooth-running fit on the axle, 

rebj reducing friction to t he minimum* 




No. 124 i 

l l Jvanis ck shown i 124 u well adapted »rk 

uirina ll ol i md doss truck. The bod) is made ol So 12 steel with 

weld inded corners and ealvanizii (he model shown 

b) 123. 

Tnn J in sizes and styles h t the icL customer. 

ish us with particulars and yom i ivill b tl 

i ion 
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POLE LINE HARDWARE 

We cany a full line of pole line hardware, available in stuck sizes, as noted in 

tin following paragraphs, or in additional sizes <>n special order; the material can 
be supplied either plain or galvanized by the "hot-dip'" process. 

Eye Bolts —These bolts can be made in any size desired and with eye welded 





No. 127 I ye Uolt 

i.r not welded and wil h Bquare out. Stocked in the following sizes and weights: 

Size, I" Weight per KM) LI 
% x 20 . 227 

sx22 240 

\ \_'i ,260 

Machine op Pole Bolts — This style of boll hat a squarehead and nut; si 




No. 128 —Machine H..]< 



13 inches long and shorter have four inches of thread, while sizes longer than 13 
inches ba\ e six inches oi i bread. The following sizes are stocked: 



Size In Weight per KM). Lbs. 

•\\H> 101 

■\\12 .117 

"sNll 133 

HxlS 140 



Size, lii. Weighl per 100, Lbs. 

\\ ir. 150 

: \\ls 171 

•s\L'ii .192 



Double Arming Bolts Made wil h two square nuts and four inches of thread 




No. 129 Double Inning Bolt 

<»n each end. Can be supplied in auil any specifications, stock si/o ;m 
Size, In, Weight per 100, Lbs Size,In. Weight per 100, Lb. 

^Xl2 131 \ v K I'M. 

*M L50 \x 20 212 

%xl6 170 

Cross-Arm Braces Standard cros.s-anii I t;h < s ;ir«- i»n«- inch or 1 ' i-inch wid. , 



o 



o 



No 130 < r...-.\riii Hi 



wil li ,". -« ii< ■ li holes :ii ends, center ol hole one in. li in.ni cud of brace. Lengl h 
perilled. Stock si e: 



ize, In. Weighl per 100, Lbs. 

ixlx24. ,.167 

1 , \ I \ IV, ,.181 

1 , \ 1 \2s . . [95 

\i*\ \3ii . .215 



in Weighl pa 100 i 

VnIVm-'I 212 

'i x 1 ', X26 230 

', n IK«28 247 

1 , x l ' , x30 
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PILE-DRIVERS 

\V« furnish .ill iron-work required for any style of pile-driver, bill w do not 
die the wooden portion «-i the frame-wi \ lull set ol iron-work usually 
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DERRICKS 

Ur can nipply iron-work for any tyjp contractors' or builders' derricks 
ol ill. Scotch and Stiff-Leg design. W' c make up ,| •„, 

lor use in steel erection and other In 




No. m Scotch i i ii .,,,. i p., .. 

SPECIFICATIONS FOR SCOTCH DERRICK 






us" 


[ 1 


W ' iirl.t 








l 'i i in. 






2300 




i 


i , 


1 




JIIMi 




u 




274 m i 


-' 


10 


MIOjQ 






10 


XKI 




I 


10 ' 


JSICI 




iO 


5700 


4 

i 



|» i quiinni 



I In 



Ml 
I 10 

IK) 
I. VI 

I. VI I 



86 



I 
I i. 



. 



HORSE POWER OF AN ENGINE 
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DERRICK BULL-WHEELS 

i be i'ull-u heel, for swinging booms on power derricks is a most valuable feature 
in any derrick, and will save enough time and labor to pay for itsell sev< ral tin 
in a i m. It in;i\ be attached] without changes, to any powei den masl 
bottom. 




No. 142 Di rrick Bull-W h* 

1 1 takes time and monej to swing a derrick bj band with men pulling the 
tag line when teams, cars or men are waiting for the den 

With :i hull-wheel and derrick swinging engine, I neer can lift the l< I 

and swing it into place in the time it takes '<< 'l<> the lifting on] 

l be accompanying illustration shows a L2-fool bull-wheel and gives ■ g 
\ u w ..i i he bracing to masl and boom. 



STONE GRABS AND lONGS 

We can supply promptly stone - ttters 1 grabs oi stone tonj ity 

merely upon your specification ol ning and maximum capacil So I 13 





No. 143 . m. . I ir.ih 



No 144 ■ I 



showi s stone-settera grab, which can be furnished suitable for an] kind i ae. 
\ common style of stone long is shown ty So. 144, iv d upon requec 
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ORE BUCKETS 



Ore buckets can be supplied ineitbei the self-dumping style or in the regular 
side-lus type! in the former the bale is attached below the center of gravity and 
in the latter it is fixed to the bucket above the center ol gravity. 



Self-Dumping Type The center-swing type 
oi bucket for easy dumping ia shown i-\ So. 
14*. It i- constructed throughout «>t ft-inch 
steel, except in the l^-cubic-yard size, in which 
the bottom is ^-inch steel. The bail and trun- 
nions are heavy, while the catch is strong, reli- 
able and simple in operation. Specifications for 
this m pe ol bucket follow . 



No. 145 U Right S< ■ ! lumping Ore Bud 




< lapacity 


I Ham. 
Top, In. 


Diam. 

Bottom, In. 


Depth, 

In. 


Weight, 
Lbs. 


8 ( ui lie Peel 
10 CubjeFeel 
1 _• i tabic ^ ard 
•', Cubic Van! 

1 1 "it ii Y;inl 

1 ' .- < 'ui in- Yards 


26 

29 
32 
34 ; 
39 


23 
25 
27 

31 
34 

Ki 


-'7 

30 

35 

in 

15 

50 


240 
800 
360 
L30 

500 

650 




— ■ - - - 




Regular Type-Thr sides and bottom 
o this style of bucket, illustrated bj 
\o. no. are made of t^-inrh steel, pressed 
into shape by hydraulic pressure. The aides 
have welded or countersuok-rivetted 

una to prevent catching upon sides ol 
shaft, Banded around top- This bucket 
r:,n be constructe I in any size to suit any 
specification. Estimates furnished on 
request. 



No. 146 At i eft Regulai Style * ire Bucket 
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CONTRACTORS' BUCKETS 

We can 
m<li\ iriu tl 
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COAL-MINING EQUIPMENT 




No 151 i ipplc uid I ' ' tie Int I !oal tnd ' 

* I .ii, \U 




No 152 < 

■1 * 






w ""• en 1 1 coal-n building) and equipment <-i all kind*. 

Iirnr fur roal-rU-aning, M 
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shaking, rotary and bar screens, weigh pans, pan. belt, scraper and Eickhoff 
conveyors, elevators, bell and chain car ironp, steel car ends, steel rock ears, spiial 

►arators, etc. \\ <* spruali/c |»:ii t inilarlv in all-steel coal tipples ami have do re- 
work for many of thepron inent Western Canadian mines including Regal, Luscai 
Mercoal, Cadomin, International, MrGillivraj and Weal Canadian Collieries 







Feed 
End 



Clean 
Coal 



Midd- 
lings 



Rock 



No. 153 \if-<'lr:..,.nL: Y I .I 

I'li«- illustration above conveys a good idea of the definite im-linr u 

rock and coal on the pneumatic tabli Phese tabl nufactured b\ us 

w innipeg under license from the American Coal I leaning « corporation, Wel< b, 
W.Va, Three ^ and three SJ-tables are installed in the International plant, 
five Y- and one SJ-table al I be McGillivraj planl , and two SJ-tabl< he \V< 

< anadian ' '« tllieries 1 Belle\ ue plant. 
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SEAMLESS BOILER TUBES 

WEIGHTS AND DIMENSIONS 
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STANDARD WROUGHT MERCHANT PIPE 

FOR STEAM, WATER, GAS AND OIL 
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s...rkl..,„..l.,... -W "Pip 19, 21 and 22 feet rhis class of pipe is alwa; 
shipped, plain ends, unless otherwu >. specified, 

"V >'<-'-". —> pipe a* the same as standard, the extra thick- 

ss (!« rri'usmp the inside diaim ■ 
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ami will send estimate* on receipt ol spa itions. 
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RAILWAY TURNOUTS 

We arc manufacturers of complete Vines of frog and switch material and dia- 
monds for railway, industrial and mine work. The superior meril of our work is 
attested to by the fad thai we build for both the Canadian National Railwa 
and the I Canadian Pacific Railway. 

The illustration herewith shows the dihVrent parts thai enter into a complete 
turnout. The gauge may vary from standard railway gauge down to the smallest 
industrial track, and the weight of the rails may range fr«»m KM) lbs. per yard, as 

used on the heaviest railway sections, down to 12-lb. rail used in industrial plants 




No. 159 u.niu -.-. i ornoul 

Switches ma} be stub, split, spring or automatic! they may l>e operated by 
ground throws or switch stands. They ran be supplied complete with riser plates 
braces, bridle bars, switch rods, etc., in the most complicated typee for heav} 
railroad traffic, or in the simplest style For periodic light traffic 

Guard rails may be plain bent for light rail, or bent and planed for heavy rail, 
and spiked to ties, or bent, planed and chamfered for heavy rail, and bolted to the 
main rail with cast iron adjustable separators. 

Frogs may be bolted rigid, spring or forged tor light rail, and may be made 
with cast manganese centers for heavy rail. 

Railroad crossings or diamonds are made to any angle, of strong rigid construc- 
tion Flangewaye ol crossing traek are planed through the heads of the rails. 
leaving webs and bases uncut. The filling material used for diamonds is fori 
w rough! iron, and beat y rolled straps aire used for the inside and outside 

Its are from "s-ineh to l ' g-inch diameter, depending on the size ol rail, and 

are furnished with Erad and nut locks. 
< taossinga can be made in any number, of any rail, ol any angle, with or without 

I ur\ I - 

\\ i make up tongue switches and mates for street railways, tor use on paved 
streets. To ensure length of wear, these are madeol special material. 

\\Y also manufacture Jackson switch stands, both low and high type, as well 
ground throws, both band and automatic. 
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CONCRETE REINFORCING BARS 

' oncrefc rcii ins ban «*;ii> be rolled in tJic >h. elow, to 
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FORMULAS 

The formula* which follow are for working loads and Resume i straight line 
nation of atresa to deformation of concrete in roniprrssjnn; tension in the 

<•. iiinvtc is neglected. 



a Rectangular Beams 
Position of neutral i iv 



T2di 



pn-f (pii - pn, k = 



nf 



nf, -f-f. 



Arm nf resisting couple. 

j i ' ( k 

[For i i."..ihmi I., n, mini and f. =600 to 660, j may be taken b 



(i) 

(2) 




1 iber si n bsos, 
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[fconstanl k ' _.t, kj or p 
Steel ratio, for balanced reinfi 
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b T-Beams 
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i I. When tf" neutral axu lies in thi flange. 
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use the formulas for rectang- 
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III*- lateral spacing of parallel l»ars should not \»- Less than three diameters 
center to center, nor should the distance from the side of the beam be less than 
two diameters. The clear spacing between two layers of bars should not be less 
than 1 1 2 inches. \\ here more than one layer is used] at least all the bars above 
the lower layer should be bent up and anchored beyond the edge of the support. 

Tables of Safe Loads -These will be found to cover fairly well the ordinary 
requirements. The following examples are given only to illustrate the use of tlie 

constants K and p, on page lb". 

EXAMPLl -Given a .slab of 12-ft. spnn. simply supported, to carry a load of 
' SM lbs. per scj. ft., including its om □ weight. 

f c =7()() f- = l.KUI)0 n = 15 

>r wl* [80 12 *(12 

M = g =■ — g -=38,880 in. lb. 

K and p may be found from I he table for this combination on page 1*57. 

M / 

K= gg; =113.1 d= fM-S-bk p=0.0()72and A«=pbd 

Assuming b = 12 in. 

d= J38880-f L2X113.1)=5.34 in. 
and ^-0.0072X12X5.34 0.46 sq. in. 

\ll.. wh.l: foi cover, the slab should be 6] ■• in. deep and the reinforcing mi 
.-in. round rods al 7 1 .-in. centers, which would be equivalent to 19 sq In 
per fool width. I be weigh! of the slab in this case is .si lbs., and the safe super- 
imposed load =180-82 = 98 lbs. persq. It 



Exampli Design a beam of rectangular section to span 30 feet Total uni- 
form distribute d load is 100 lbs per lineal foot. Beam simply supported. 

750 f 8 = 18000 n = lfi ir, =40 



M = 8 



ui. =i i in hi 30 12 



8 



= 1,350.000 m -II. 



From the table for this combination on page 167, 

K = 125 : |. u mis and \- =pbd 

Assuming b = 15 in , 

d= V1360000 . L5X125.7 26.75 or, say, 27 in. 
and Aa«0.008X15X27=3.24 Bq. in. 

1 sing three ^-incb and two l-inch round rods, the total section will be • 
sq. in, 

l :,( n ii i 

v= ,,.-, ,- =42 lbs. 

\\hen v= 12, provision Foi aheai is unnecessary, bu1 for practical reasons if 

i- :i'K is:il.||. in use stirrups al ends. 

If the two l-inch rods are benl up at 15 p Wuinnirm :t i : , |><,in1 2ft Sin from 
the support, a better design will result. 

'I he three %-incfa rounds remain in the bottom to develop the safe bad stress. 

d . I " ,IMI11 

Bond , u - SJ . % ,. =77 11:,. pa -i .... 

ThiM l """ 1 ""»"" 'In-safe limits and willnol requin special Anchorage. 
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Web Reinforcement. Providing effecth e web reinforcement u> resist 
diagonal tension in rectangular and T-beam sections is most essential. The 
intensity o( the shearing stress for any poin! between the steel and the neutral 
axis i> given by the formula— 

V V 

V= j i for rectangular beamSj and v = . . . fur r-beams 

Since t 1 1 1 - value of j varies but slightly for the various percentages of steel, the 
ratio ol 7 s raav be substituted iri above, in which case— 



v = 



8V 

7 bd 



[f the unit shear v exceeds *<> lbs., then stirrups must be used even with web 
reinforcement; \ should never eed 120 lbs- The combination ol bent rods 
; ■ r 1 1 1 stirrups gives the besl result. It is ti< »« n I design to permit the stirrups to 
develop tin- required resistance t«. diagonal tension and allow the bent-up rods to 
act onf} as an additional saietj factor Stirrup- placed at a distance apart great 
than one-half the depth ol the beam are of little vralu 

V 

\ = j., =tota] unit shearing strr» 

\ . =imit shearing stress t<> be taken by concrete = 4(1 ll«- 

\ = total Bhear '<> be taken bj all stirrups in one of ;i beam. 

\ =di- in feet from support '<• point beyond which stirrups are no< 

i. quired. 

I - ?pan ol beam In feet. 

U= sectional area of steel in one stirrup 2 legs for! "-stirrup 

lb* -ii \ = 7* — 12 



*-K"?) 



= t« »ts I nun ber ol stirrups for \ 

irrup spacing :tt the critical point near the bearing, assuming a given sise of 

stirrup, will l><- 









(v-v, I. 



W.tli the distance v. totaJ number ol stirrups required and minimum spacing 
known, it will I. . to inert idually the spacing over the distam i • from 

the smallest spat ing to the maximum of «l 2. The number ol stirrups aecessai 
in most cases can readily be determined from the table given on page 179. I 
intermediate values ol v, the number required can !>«• found by interpolation 
For values ol \ between 10 and 80, it would be well to i tl n tl»«- mini- 

mum given. 

Bond. Adequate bond strength should be provided The formula given for 
'" I >'t« sses m I ean s is for straight longitudinal bars In restrained and canti- 
lever bean* a full tensile strength exists in the reinforcing ban the point 
sup] orl and the bars should be anchored in the support sufficiently to develop 
this b \dequate bond strength throughout the length of a bar is preferable 

to end audio but, in special rases, the ends may 

hooked, 
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SOLID CONCRETE SLABS 

SAFE LOADS IN POUNDS PER SQUARE FOOT 
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RECTANGULAR BEAMS 

SIMPLE SPANS 
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RECTANGULAR BEAMS 
END SPANS 
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RECTANGULAR BEAMS 

CONTINUOUS OVER SUPPORTS 
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TEE BEAMS 

SIMPLE SPANS 
Bending Moment: Unii Stresses 

M= s ul-' f, = 16.000 fc=850 

Minimum Value of t = 4 Inches 
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TEE BEAMS 

CONTINUOUS OVER SUPPORTS 
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STIRRUP REINFORCEMENT 

FOR UNIFORMLY LOADED BEAMS 
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SPIRAL COLUMNS 

SAFE AXIAL LOADS IN THOUSANDS 

OF POUNDS 

Ratio of Length ol Column to ita Sid< or 1 diameter, 

Limited to 15. 
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BIRMINGHAM WIRE GAUGE 

EQUIVALENTS IN INCHES 
CORRESPONDING WEIGHTS OF FLAT ROLLED STEEL 
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UNITED STATES STANDARD GAUGE 

FOR SHEET AND PLATE IRON AND STEEL 

The rnited States Standard Gauge u b weigh! g rod upon tin* unuliis 

per s«|uurr lout in ounces avuinlu|xiu and approximate thickness Imsed up 
ISO [wundfl |mt cubic foot- In the practical use and application of the I niti 
<i itea Standard Gauge a weighl variation of 2H l rrr rrnI eithea waj may be 
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CONTENTS OF STORAGE WAREHOUSES 
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STRENGTH OF MATERIALS 
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EXPANSION OF BODIES BY HEAT 

The linear coefficient of expansion of a body is the rate al which the unit of 
length changes, under constanl pressure, with an increase ol anil or one degree of 
temperature! the square surface coefficient of expansion tej approximately, two 
times, and the cubical or volumetric coefficient three times the linear coefficient 
..i expansion. A bar, it not fixed, undergoes a change in length =ltn, when- I is 
the length "i the bar in inches, I the number of degrees, d tin- corresponding lin. 
coefficient ; it" fixed at both ends, the internal stress per unil of area =tnE, pounds 
per square inch, where E i- fin- nrmluhis of elasticity, and the total temperature 
stress = v t ii I :. pounds, where \ is the cross section of the bar in square inch. 

I o End the increase ol a bar due to an increase in temperature, From the tal 
multiply the length ol the bar by the increase in degrees and by the coefficient 
for 100 degrees, and divide by 100. 

Coefficients oi Expansion h»i< ]iki I)k<.ki.ks = km in 
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